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Department of Energy 

ROCKY FLATS OFFICE 
P 0 BOX 928 

GOLDEN COLORAW 80402-0928 

Mr MamnHestmark 
U S Environmental Protechon Agency, Region VIIl 
A T I "  Rocky Flats Project Manager, 8HWM-FF 
999 18th Street, Suite 500 
Denver, Colorado 80202-2405 

Mr Gary Baughman 
Hazardous Waste Facilities Unit Leader 
Colorado Department of Health 
4300 Cherry Creek Dnve South 
Denver, Colorado 80222-1530 

ADMlM RECQPD 

93-DOE- 13049 

- 

Gentlemen 

This letter transmits your agencies comments and Rocky Flats Office's (RFO) responses 
to those comments on Draft Final Technical Memorandum (TM) No 3, Human Health 
R s k  Assessment, Walnut Creek Pnonty Dramage, Operable Unit (OU) No 6, Model 
Descnphon The DOE/RFO believes that your agencies comments have been fully 
addressed and clanfied We also will be worhng closely with your staff so that the 
document can be revised and approved in a hmely manner 

This submittal to your organizauons is for your review and comment, and to resolve any 
outstanding comments in order to finalize TM No 3 without any addihonal submittals 
Therefore, DOERFO requests agency response on the comment/response transmittal by 
November 29,1993 \ 

Reviewed for Addressee 
Corres Control RFP 

Ref Ltr # 

Please contact Norma I Castaneda at 966-4226 if you should have any queshons on thls 
trans1nittal 

Sincerely, 

qF46522 (Rev 9/93) 

Enclosure 

- - -  _-__ - 

Manager for Transinon 
vironmental Restorabon 
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M Hestmark&G Baughman 
93-DOE-13049 

cc w/Attachment 

B Fraser,EPA 
H Amcough, CDH 

J Clmco,EM-453 1 

cc w/o Attachment. 
A Rampertaap, EM-453 
R Schassburger, ERD, RFO 
N Hutchins, EG&G 
E Mast,EG&G 
R Roberts,EG&G 
B Magee,HAZWRAP 
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EPA Comments 
OU 6 Technical Memorandum # 3  M 
October 2 9 ,  1993 

Generally speaking, the OU 6 model description f a l l s  short  
of the Interagency Agreement (IAG) reguiremeata f o r  model 
description. This tech memo needs to show t h a t  the model chosen 
is appropriate for use in estimating exposure concentrations for 
risk asseeament. As such,  it: must include a eurmnary of sources 
and types of anta that will be used with the models, and the 
limitations, assumptions, and uncertainties of the proposed model 
insofar as they may affect the useability of results in risk 
asBesment. The OU6 model Uescriptzon should indicat ( throu h 
t h e  data summary) how model i n p u t s  representative f ite 

model description f a i l s  to provide this information f o r  
groundwater, surface water, and air models are addres ed in the 
following general and specific comments. 

conditions w i l l  be obtained, Specific instances w !!! er the OW t 
I 
I 
I 
1 

1 
1.0 CONCEPTUAL MOD= 

i General Co- 

1. 
characterization of the contarmnant sources present at OU6. Fox 
instance, this section lacks a discussion of! whether any 
contaminants are l i k e l y  to be present as h n i a c i b l e  phases in the 

"he conceptual model should include at least a b r i e f  

- have to be expanded to consider multiple pathways at each 
subsite, particularly some that  involve subcropping sandstones 

2. The intent of Section 2.0, General Conceptual Model of 
Operable Unit 6 ,  is to identify and describe potential exposuke 
ecen+rioa for present and future human receptors in OU6. The, emosure pathways should be updaEed as necessary to be consistent 
with t e c h  memo 2 for 0216. I 

7,z 
1 

2 . 0  CROUNDWATEB MOP= 
I - 

1 The luniLations, assumptions, and uncertainties associated 
with the use of the ONED3 groundwater model at OU6 have not been 
provxied, as required by the IAG The OU6 shallow groundwater 
system i s  a variably saturated, heterogeneous, anisotropic, 
unconfined aquifer of limited extent. 
contaminant sources at On6 are unlikely to f u l l y  penetrate the 
aquifer. Application of the model ONED3 to the shallow 
groundwater system at OU6 w i l l  violate most of ONED3's underlying 

Most: oE the various 



assumptions, ae listed in the O W 3  model documentation. The 
model a98umes: 

A uniformly porous confined aquifer 

A homogenous and isotropic aquifer with respect co its 
hydraulic and transport characteristics 

A semi-infinite aquifer in extent: (in the positive x- 
direction) of constant thlcknese 

A source fully penetrates the aquifer 

A fully saturated groundwater flow regime 

One-dimensional, steady-state, uniform, regional flow 
away from tho source, 

The density and viscosity of the s o l u t e  in t h e  source 
and 
t ime 

I I -  
I -  

the aquifer are identical and do not change with 

No solute  advection ox: dispersion into or out of t h e  
I confining layers 
I 

The OU6 model deacription must l i s t  the model's underlying 
assumptions, discuss how violating the assumptiom m l l  a f f e c t  
the model results, show how uncertarnty w i l l  be accounted for, 
and provide a justification for selecting t h i 8  mpdel f o r  risk 
assessment purposes despite the disparity between assumed and 
actual conditions. 

2. The IAG requires that the d e l  description include a 
sudnnhry of the data to be used w i t h  the modcl. 
information provided is the parameter values and ranges in Table 
3-1. This table coasiats of textbook values. W l e  3-1 should 
be replaced with tables that sunrmarize field-derived or locally 
representative =lues of hydraulic conductivity, effective 
poroelty, and bulk density, if they are available. If not, it 
should be explained where these parameters w i l l  be obtained and 
why they will be adequately representative o f  site conditions. 

The only 
4." 

The OW6 model description gives no information on how the 
contaminant source t e r n  will be configured in time and space and 
how this information w i l l  be input into ONED3. This inEormation 
is critical to the  model description and should be briefly 
explained here. 

, 

Finally, an adequate descrlptlon of the model should show 
locations and distances of groundwater pathlines, discharge 
points to surface water or human receptors, and the length of 
rime the 8 k ~ a t l O n S  will be run. 



3 ONED3'e governing equations and i n i t i a l  and boundary 
conditions should be presented m t h i s  document or specific 
references provided. Tha governing equations and initial and 
bouacfary conditions constitute the mathematical framework of a 
model an8 are an integral part of t h e  model description. This 
information 1s necessary for model evaluation. 

43 

4 ,  qe 3-3. p-: The text sta tes  
*available site-specific data and fate and transport parameters, 
source areas, and hydrogeologic conditions will be integrated 
using ONED3 to s h u l a t a  the f a t e  and transport of diaeolved-phase 
contanunancs in the saturated zone from source areas through the 
a l l u v i u m  and colluvium, to diecharge points along Walnut Creek. "  

This statement appears to discount the possibility that 
contaminants can move from allukium and colluvium into 
subcropping sandstones and then discharge into Walnut Creek 
This situation exists in nearby portions of OU2 in hydrogeologic 
settings slrmlar t o  portions of OU6. This situation must either 
be accounted for or a ]ustification provided for concluding that 
t h e  bedrock pathways can be neglected without jeopardizing the 
utility o f  the model results. In addition, the sources of the 

areas, and hydrogeologic conditions should be provided, A 
summary of these data would be useful in this document. 

4,4 

( I  

I site-specific data on fate and transport parameters, source 

5. : The text states 

water balance and chemical mass balance analyses as a check for 
the reasonableness of the ONED3 results." The ~ources axad 
validity of data f o r  each component of the  water and mass balance 
should be discussed. 

A,# n c o n t % % % k % i % ~ ~  be evaluated u s b g  

3 . 0  SmaFACE MDDEL - 
1. The surface water model description lacks a clear definition 
of the model inputa. The text o n l y  scates "model inputs w i l l  be 
a tine series OF precipitation and groundwater seep flows/loads" 
and "the time step is anticipated to be daiLy, or possibly 
smaller aa appropriate to deecribe rainfall/runoff and erosional 
processes." The OU6 model descr ipt ion should indicate how data 
w i l l  be input i n z o  the model and include a discussion of the data 
sources and tune stepts) to be used, and the types and recurrence 
intervals of storm events t o  be sunulated. It should also 
discuss how seepage and base f l o w  will be determined and input.  

/ 

2 .  The model d e s c r i p t i o n  must specify what data w x l l  be used 
with the model and t h e  sources from which it rill  be obtained.  
Table 3 - 2  appears to list value ranges thzt can be input  to the 
mociel f o r  each model parameter but does not indicate values that 

3 ' 



5 3  

1 

/ b  2' 

6.1 
, 

reflect actual site conditions a t  OU6. Table 3 - 2  should include 
available field-derived values for the model parameters as well 
as the contarmnation input values and other boundary conditions 
or ahow where adequately representative values for these 
parameters will be obtained. 

3. "he major contaminant transport ancL hydrologic equations 
used by t h e  model ehould be preeented ~ 1 1  thia  report or specific 
references provided for where they can be obtained. - 
4 .  Qe 1-6. E-: The flow routing , 
technique used with HSPP9 assumes complete mbdng in all surface 
bpoundments. However, if larger lake8 or reservoirs with 
seasonal stratification are being simulated with HSPF9, then ,his 
model would not accurately handle pollutant fate and transport 
mechanisms. Therefore, this model should only be used f o r  
portions of watersheds that do not: contain stratified 
impoundments. 

t! 

5 .  le. 3-2: The partitioning coefficient between dissolved 
and suspended sta tes  (KDJ) i~ listed as havulg no units. If 
defxned l i k e  other cornonly used partitiorung coefficients, this 
should have actual unite. Actual units should be L i s t e d  on this 
Cable, or t h h  parameter should be more explicitly defined.  

6. le 3-2. The partitioning coefficient (KDJ) has a range 
of values listed a8 "0-lc. Bowever, many contaminants exbibit 
r a t i o s  between dmsolved and suspended states  that: w o u l d  be much 
greater: than 1. Either this software is incapable of handling 
parti t ioning of rnany contaminants o r  this range is incorrectly 
l isted.  Therefore, tither the tabla listing should be corrected, 
or the parameter definition should be explicitly stated, or the 
model has a very l i m i t e d  range of usage that excludes may organic 
contnminants. 

j 

- 

4.0 AIR TRANSPORT AND DISPXRSXON MODIELS - 
1. on 3.5.1. PaQes 7 - 1 3  and 3 -14.. The Box Model i s  
proposed t o  calculate contaminant concentrations under the 
following two scenarios: (I) the transport o f  volatile organic 
compounds into a building and ( 2 )  the transport of particulate 
m a t t e r  to on-site receptors, 

The Box Model may not be the most appropriate choice for 
either scenario In scenario number I, the Box Model may not 
accurately estmate concentrations for an enclosure such as a 
building.  Unaer these conditions, it may be difficult to 
accurately estimate the mean wind speed, a critical mathematical, 
parameter i n  the Box Model. 

t 



In scenario number 2 ,  other models such as t h e  Industrial 
Source Complex Short Term (ISCSTI may yield more accurate 
estimates than the Box Model. This is especially t r u e  if the 
distance from the emission source (the contaminated s o i l )  and the 
receptors exceeds 100 meters. 

2 .  on 3 . 5 . 1 ,  Paqes 3 - 1 3  3-14. The Fugitive Dust Model 
(FDM) is proposed to calculate contaminant concentrations of 
particulate matter to off-site receptors. !t'he FDM i s  a widely 
used model to derive exposure p o h t  concentrations. H o w e v e r ,  due 
to the complex algorithms used, t h e  FDM is not as efficient a8 
other y l e l s .  
costaxtunant sources are involved, which 1 s  possible in the 
present modeling. It can take days to complete one computer run. 
A l s o ,  EPA ia Region 8 prefers the use of the ISCST model 

modeled conqentrations are calculated from the cumulacLve e f f e c t s  
of a l l  t h e  defined sources. This document may calculate 
contamhant concentrations individually from the sources. m e  
c o n t a m i n a t  concentrations should be calculated from t h e  
aggregate e f f e c t  of all the defined sources. Also, the OW6 model 
description d i d  not, but should clearly define all input terms 
used for t he  Box and FDM models. 

This is particularly t rue  when multiple 

8 

3 .  3 . 5 ,  Pacreg 7 - A L t h r o u s h  3 -16 It 1s unclear if t h e  

5 . 0  REFERENCES 

) 

B e l j i n ,  M.S., and van der Heijde, P.K.M.  1993, SOLUTE - Program 
Package of Analytical Models for Solute hanaport  in 
Groundwater. Hydrolink, XIIC., Cincinnati, Ohio. June. 

Intetagency Agreement (XAG). 1391.  Rocky Flats Federal Facility 
Agteement and Consent Order between the State o f  Colorado, 
the U.S.  Rnvironmental Protection Agency, and the U.S. 
Depar';ment of Energy. Janugly . 
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- STATE OF COLOliADO --- 

Walnut Creek Drainage *[6s6)+, J u l y ,  1 9 9 3  

Mr. M a r t i n  Hestmark 
U. S .  Environmental Protection Agency, Region VI11 
ATTN: Rocky Plats Project Manager, 8HWM-RI 
999 18th Stree t ,  S u i t e  500, 8WM-C 
Denver, Colorado 80202-2405 

I 
k ! 

Dear Mr. Hestmark, I 

The Colorado Department of Health, Hazardous Mater; 

ff you have any questions c o n c e r n i n g  the cmments, plel  
Alnscough of my staff a t  692-3337 t o  coordinate a TEE 

17 Sincerely, 

d r  

Gary k. Baughman, Chief 
Facilities Section 
Hazardous Waste Control Program 

Attachment 

cc: D a n i e l  S. Miller, AGO 
Jackie  Berardini , CDH-OE 
F13il.l B a s e r ,  EPA 

;",- - 

'I/RX Workplan, 

als and Waste 
review of the  
on a review by 
i a l i t y  C o n t r o l  

Is8 c u l l  Harleh 
ponse. 



Colorado Department of H e a l t h  

Hazardous Materials & Waste Management Division 

Comments 

on 

TP)SCHNICAL MEWORANDUX NO. 3 

TO 

FINAL PHASE 1 RFfjRX WORK PLAN 

FOR 

F N U T  CREElX PRIORITY DRAINAGE 

OW-6 

ROCKY FLATS PLANT 

m y ,  1992 

GeneEal Commentt On the surface the selecteU air models will 
probably be acceptable for the OU6 area, however, the input data 
should be monitored carefully. 

S p e o i f  jcu comments:- 

Becrtion 3.2.1:  The choice of ONED3 as a contaminant transport 
model needs more justification. The hydrologic c o n d i t h n a  of the 
colluvium violate almost every assumption the model depends uponr 
unif omly porous, coni ined aquifer , homogeneous, isotropia , 
constant thickness, fully saturated, no density/viscosity 
differences between source and aquifer, no solute adveotion or 
dispersion into or out of the confined aquifer. The t e x t  should 
discuss why these assumptions can be ignored. ONED3 gives 
concentration us output, the water balance is totally irrelevant to 
t h e  model. Is the use of thia model ent i re ly  theoretical or will 
some of the results be compared to data? 

In the second paragraph, page 3-3, A t  is stated t h a t  a water 
balance and chemical mass balance w i l l  be performed to check the 
reasonablenass of the model results. It is not clear that the 
water balance is part of t h e  conceptual model, rather  than a check 
on model output.  There is no discussion of how the water balance 
will be done. What will be included? Very little field data 
exists for inflow and o u t f l o w ,  t h e  methods used to estimate these 
f l o w s  dirfer  In their complexity and accuracy. What wlll be done 
to check the reasonableness of the water balance estimate? The 



method t o  be used for the chemical mass balance is not  discussed 
either. What assumptions and data will be used t o  calculate t h e  
mass balance? 

S ~ a t i o g  3 .  s . 2 ~  I'he Model Selection Criteria Evaluation, Selection 
C r i t e r i a  3 and 4 on page 3-16 states,  'I .- t h e  FDM model has 
undergone considerable validation and verification.". While there 
has been a considerable amount of work done on and w i t h  the PDM 
modal, neither the  reviewer, nor the A i r  Pollution C o n t r o l  Division 
(APCD) staff, is aware that t h e  model has been validated.  The FDM 
IS usable whun applied to small areas of relatively f l a t  terrain 
but does have problems w i t h  complex terrain. If the  FDM is used, 
the 191 update vorerion should be used. 

0 U n d e r  t h e  Summary of Parameter Values on page 3-17 I 1s 
fed%f3zi;n of the meteorological data to be used. The lfyetn data 1 
from t he  s i t e  is validated, however, consideration s h o u l d  be given 
to working i n  t h e  data collected by APCD's three sites on the 
perimeter of t h e  p l a n t .  The data for these sltes has been provided 
to the Plant and additional copies are available If requested from 
APCD. The data from 1992 would be better for use in the model than 
1991, although efther would be acceptable. 

T a b u  3 . 1 t ,  In the  table effective porosity and bulk density are 
listed but they are not used in ONED3, what model w i l l  they be used 
in? 

Table 3 - f i  In this table under "Sourcell the document states, IrRFP 
Site Environmental Report for 1990 (EGGrG 1991a)Ir would be used for 
"Joint frequency distribution of stability class, wrnd speed and 
direc t iontf .  There should be a later  report which would be better. 

2 


